Genetic deletion of a neural cell adhesion molecule variant (N-CAM-180) produces distinct defects in the central nervous system.
N-CAM is abundantly expressed in the nervous system in the form of numerous structural variants with characteristic distribution patterns and functional properties. N-CAM-180, the variant having the largest cytoplasmic domain, is expressed by all neurons. The N-CAM-180-specific exon 18 has been deleted to generate homozygous mice unable to express this N-CAM form. The most conspicuous mutant phenotype was in the olfactory bulb, where granule cells were both reduced in number and disorganized. In addition, precursors of these cells were found to be accumulated at their origin in the subependymal zone at the lateral ventricle. Analysis of the mutant in this region suggests that the mutant phenotype involves a defect in cell migration, possibly through specific loss of the polysialylated form of N-CAM-180, which is expressed in the migration pathway. Subtle but distinct abnormalities also were observed in other regions of the brain.